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DETAILED ACTION 

1. This is response to Application Amendment filed on 07/16/2007. Claims 1-11, 21, 
and 24 remain pending in this instance office action. Claims 1, 11, 21, and 24 have 
been amended. Claims 16-19 have been canceled. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1,11, 21, and 24 have been 
considered but are moot in view of the new ground(s) of rejection and the allowance 
subject matter on the last office action is withdrawn as new found reference (see the 
claim rejection). 

Examiner Remarks 

3. Claims 12-15, 20, 22, 23, and 25 have been withdraw from consideration. 
However, Applicant(s) is/are informed to cancel these claims 12-15, 20, 22, 23, and 25, 
which are non-elected claimed in the next communication. 

Specification 

4. ; The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: Method and Apparatus Distribution Power 
Supply Pad of Semiconductor Integrated Circuit. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-11, 21, and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable by Tuan et al., (US Patent 6,311,147) in view of Ito (US Patent 5,946,477) 
(see entire documents). 

7. With respect to claims 1, 7, 9-11, 21, and 24, Tuan teach a method of power 
analysis of integrated circuit (IC) to determine current value for IC devices at specify 
supply voltage ('147, the abstract) comprises: 

(claim 21) storage device which stores power consumption information of the 
core section and power supply wire resistance information, including resistances 
between the nodes ('147, figs. 1-3 see the descriptions); 

(claim 21) a data processor in communication with the storage device, in which 
the data processor 047, figs. 1-3); 

(claims 1, 11, 21, and 24) Performing a power supply network analysis of the 
core section based on power consumption information of the core section (transistor 
network) ('147, fig. 4 and col. 2, II. 30-37) and power supply wire resistance information, 
which includes resistances between the nodes ('147, fig. 4, fig. 7, fig. 13, steps [1302] 
[1310], col. 2, II. 34-43, col. 9, II. 8-43), to calculate voltage values of the nodes (fig. 9, 
col. 9, line 44 - col. 10, line 8); (claims 7 and 9) power supply pads having the potential 
as the same (e.g., Vdd) ('147, figs. 4, 7, and 9, col. 9, II. 29-32); 

(claims 1, 11, 21, and 24) calculating current values between the nodes from the 
voltage values of the nodes and the resistances between the nodes ('147, fig. 9, col. 9, 
II. 44-63 and col. 10,11. 13-19); 
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(claims 1, 11, 21, and 24) calculating current values of the power supply pads 
from the current values between the nodes ('147, col. 2, II. 37-40, fig. 9, step [914], col. 
10,11.16-18); 

(claims 1 , 11,21, and 24) determining (checking) current density value of each of 
the power supply pads whether exceed or greater than threshold ('147, fig. 12 and fig. 
13, col. 11, line 20 - col. 12, line 20) for determining characteristic of portion the power 
net ('147, col. 2, II. 37-42) which includes a power pad and metal lines (net) connected 
power pad and transistor network. The metal lines in the power net typically act as small 
resistors (IO buffer) that lower the voltage applied to the transistor network ('147, fig. 4, 
col. 5, II. 45-56, col. 11, II. 42-52). Tuan also teaches the step updating the resistors of 
metal net if the current density is exceed the current Global Maximum Current Density 
Value (threshold), which defined in configuration filed ('147, col. 11, II. 43-60). 

However, Tuan does not implicitly teach the step (claims 1,7,9-11,21, and 24) 
eliminating or adding (modifying) at least one power supply pad with respect to the 
result of the determination. 

Ito teaches a method for provisionally determining quantity and positions of a 
plurality of power supply pads when designing a semiconductor integrated circuit ('477, 
the abstract, col. 3, II. 40-60) including a core section (internal circuit) provided with a 
plurality of nodes (terminal pad) and the plurality of power supply pads (power supply 
test pads or terminal), with each power supply pad being connected to the core section 
via an IO buffer ('477, the abstract, col. 3, II. 40 -60, col. 4, II. 27-39). Ito also teaches 
method of rearrangement power pad by performing insertion/positioning of at least a 
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pair power supply test pads or the pair of test pads and chip terminals which are 
connected to the pair of power supply lines in each of the plurality of groups in the form 
of rows by performing layout position adjustment of the input/output buffers and when a 
length of one of the rows of the input/output buffer exceeds a length of one side of the 
semiconductor chip upon the insertion/positioning ('477, col. 4, II. 27-39, col. 8, II. 53- 
59), (claims 9 and 10) the number and position of power supply pads/terminals are 
inserted in each row of input/output buffers as reference pad (col. 9, II. 1-12 and II. 34- 
37 and col. 10, II. 1-26) and (claim 11) each positioning/wiring are designation 
(assigning) as different size/type of input/output buffer and/or power supply terminal/pad 
which sufficient to the internal block (core) circuit ('477, col. 1 1 , II. 7 - 65 and col. 13, II. 
4-55). It would have been obvious to one of ordinary skill in the art the length of 
input/output buffer is one of critical parameters respectively to the current density and 
voltage drop checking in the power network analysis in Tuan's invention. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention is made to combine Ito and Tuan teaching to improve input/output buffer 
and/or chip terminal arrangement in entire semiconductor chip region at a high density 
that reduce unbalance between number of input/output buffer and chip internal circuit 
and also reduces cost of chip manufactured ('477, col. 5, II. 6-1 1 and col. 5, II. 35-60). 
8. With respect to claim 2, Tuan and Ito teach the method according to claim 1, 
wherein said calculating voltage values of the nodes includes calculating IR drop values 
between the nodes based on the voltage value each node and suspending subsequent 
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processing when any one of the calculated I R drop values exceeds a predetermined 
maximum IR drop value ('147, figs. 10 and 11, col. 10, lines 19 -col. 11, line 19). 

9. With respect to claim 3, Tuan and Ito teach the method according to claim 
wherein said performing a power supply network analysis includes modeling the core 
section as a plurality of equivalent circuits electrically equivalent to one another, each 
equivalent circuit including a resistor and a current source and performing the power 
supply network analysis on the modeled core section ('147, figs. 1-5A, figs. 7-9, see the 
descriptions). 

10. With respect to claim 4, Tuan and Ito teach the method according to claim 1, 
wherein said performing a power supply network analysis includes taking into 
consideration bias of power supply wire density the core section ('147, the abstract, and 
figs. 4, 5A, and 7, see the descriptions; '477, fig. 4, col. 7, II. 8-28). 

11. With respect to claim 5, Tuan and Ito teach the method according to claim 1, 
wherein said performing a power supply network analysis includes taking into 
consideration bias of power consumption of the core section ('147, the abstract, and 
figs. 4, 5A, and 7, see the descriptions; '477, fig. 4, col. 7, II. 8-28). 

12. With respect to claim 6, Tuan and Ito teach the method according to claim 1, 
wherein said performing a power supply network analysis includes taking into 
consideration bias of the current values of the power supply pads ('147, the abstract, 
and figs. 4, 5A, 7, fig. 9, see the descriptions). 

13. With respect to claim 8, Tuan and Ito teach the method according to claim 7, 
further comprising: determining whether a completion condition is satisfied after deleting 
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the at least one power supply pad, wherein subsequent processing is terminated when 
the completion condition is satisfied, and said performing a power supply network 
analysis is executed again when the completion condition is not satisfied ('147, fig. 11 
and fig. 1 3, with descriptions). 



14. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nghia M. Doan whose telephone number is 571-272- 
5973. The examiner can normally be reached on 8:30-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Chiang can be reached on 571-272-7483. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
unpublished applications is available through Private PAIR only. If you would like 
assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272- 
1000. 



Conclusion 



Nghia M. Doan 
/NMD/ 




